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!^£r ^"^1- * ZL ^ ^^-S., ^Hf#Hfl<3# 

SP£ ^ €3"* Sfl^Kr ^^>^^ ^AltVcf. 

£ 3 
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^ -r-^-tb #el°1 ZL *H*f w 0 v^ {Polarization-insensitive polymeric 

optical device and Method of fabricating the same} 

£ l£r €■ #^^1 <y*J>*>HH n|.e ^*}<y 16 *m AWG aHMH^ ^2iS. 

£ 2a tfl*l S. 2e^ S. 1^ ^i*}* afl^-SM fl^ ^*fla}$l 

.£ 3^- i 1^ #ih*}7> ^olll- 5.Altr . 

£ 5a ifl*l £ 5d^ -gafl aflaMS AWG eM-i=HH ^#efl^#^ *g^^§# ^ 

£ 6^ AWG ^#Hfl^# Ai* ^l^-«^Efl^^o) 

7 tfl*] 22 H^HH igsj-^ nfl ^ TM JUELofl tfl^ ^ 4^ ^.g. 
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^e] A]-g-5]jl ^fe * n afl 

^7}fe -ie^Ksilica) ^-^Hl al*fH Tll^M -g-°l^r #3 nfl^ofl ^o. 
#JI ^AM- ^B^> ^*H) €■ -§~g-<i *«ej=* «> 

al Si^f. ^e]?r^- AWG(Arrayed Waveguide Grating, °1*> 'AWG '2} DO 4i 

*r3 TE/TM SL^ofl tcfs. -a] ^ ^0)7} ^ 0.35 nm ^^91 y Jr^ (H. 

Takahashi , Y. Hibino, and I. Niship, "polarization- insensitive arrayed-waveguide 
grating wavelength multiplexer on silicon", Optics Lett., vol.17, no. 7, pp499-501, 
1992. %20, #5^1- °j-g-*V AWG ^}^\ ^^lfe #3 <§^M] Ht^H *r°l7r %lx]*Y 
TE/TM ^ 4€- ^43 s}-^ ^°17> ^ nm^l zl ^ol 7 > AWG 

^ 7j-f iL^f 51= 10 tifl q. ^ ^jo S 03-3^ oicf (Y. H. Min, M. H. Lee, J. J. Ju, S. 
K. Park, and J. Y. Do, "polymeric 16x16 Arrayed-Waveguide Grating Router Using 
Fluor inated Polyethers Operating Around 1550 nm", IEEE J. Select. Topics in 
Quantum Electron., vol. 7, no. 5, 806-811, 2001. . 

=L^, AWG 0.35 nm x}°]S. ^ 3L7l<*H, o]m. 7fl 

#*}7] $\f>}a) AWG ^7} 2] ^7} ^-^-ofl e (hal f _ wave p i ate )» 
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^14, iHJllit #ifl^ ^ 91^ al^^ ^e)s (H . Takahashi , Y. 

Hibino, Y. Ohmori, and M. Kawachi , "Polarization-insensitive Arrayed-Waveguide 
Wavelength Multiplexer with Birefringence Compaensat ing Film", IEEE Photon. 
Technol. Lett., vol. 5, no. 6, 707-709, 1993. #^(S. 
M. Ojha, C. Cureton, T. Bricheno, S. Day, D. Moule, A. J. Bell, and J. Taylor, " 
Simple method of fabricating polarization-insensitive and very low crosstalk AWG 
grating devices", Electron. Lett., vol. 34, no. 1, 78-79, 1998. %2i) , iE^ #3jt?r 

l-^ (S. M. Ojha, et.al., "Plana Optical wavwguide", US Patent 
5930439, Jul. 27, 1999. %2i)^r AWG $H ia^Rr TE/TM 4=|HB 

1- 0.1 nm °]*}S. o] A>-g-s] ji oicf. 

^ V S€ ^*}^ ^^-^^ s.^u] a.^^ ^ ^ Aj-ofl 

71^ JL^MI o}is|H t nm5] ^ TE/TM 4=|=B7> o.^ 

^ *l^*fl Sl^cf (Y. Koike, et . al., "Process for the preparation of 

non-birefringent optical resin and optical elements made by using the resin 
prepared by the process", US Patent 6277938, Aug. 21, 2001. . 

2* ^ti^Rr ^0.5. AWG i4t ^ a)] 

#^ 7 fl^l cfl*r ^3zf ^]*V^ a>-§-^ c-fl 14^ aVo) c*)^ 
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€■ 3*1 (Silicon wafer) cfl^i ^^JE ^>-g-*>^ all-polymeric AWG i^>£ ±. 

7fl€ ^o.uf(N. Keil, H. H. Yao, C. Zawadzki , J. Bauer, M. Bauer, C. Dreyer, and 
J. Schneider, "Athermal polarization- independent all-polymer arrayed waveguide 
grating (AWG) multi /demultiplexer", 0FC 2001, Anaheim, post -dead 1 ine paper PD7, 
2001. olei*]- ^^.ofls. M-^^V $sH« 7]&°.g. a>-§-^o> f>}vi) Jft^o] 

3. tf€- ^*}<2^ 2fl7l^£ o^^cf. 

<12> ^ ##tb S-*H3* *B^^7l o>#^ ^jls, 

^#-4 ^-^^> ^ ZL wj-^* Tfl^Rr ^ S.^ tfCf. 

<13> ^. i£tgo} n}a 42.3 o_ ^ o. §H 

efl^# ^ i2<>l#* ^*Rr ^^1^, ^^p}A af ^X\^\X] 

°1» 4ias s<>1#* ^l^r, ^ *Hr-#^# ^f^^-fr 

It^W ^W- ^#2fl^^l" ^ ^M-^ ^o]i=. ^1-71 =,0^ 
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<15> 7 m<S] ^£^1 4<#*M1 7>^*H, 7]^, 

<16> ^#2fltg*s. - ^q.^ ^VJf ^o]"^ $\v]±r ^-^efltg^o. ^^Hr 2 

7fl ^ a W-M^S ^ <3s]^ §>q-o| ^ « ^#Efl^#S] -#Jf ^011- o, 

<17> M; ^.g- 7>W 1-^-^ Sig^r] *V^S)^ ^ZL Cp^Tfl 7>^ 

^1* S°l, 1-^.2.^ MHH oflEfls (Fluor inated polyethers, 
ZP2145, ZPIOIOMII, o>a.^^|o]3( acrylate )^^ > ^ejs efl^(silicone resin) Tfl^, 
#eH*]:E.(Polyimide)7fl<I, bH^-M °1 B A>ol3-^«.^-(p erf luorinated cyclobutane) 

<is> tr^, so^o] -^ ( ^ ol) - ^ A]-g-^>^ 2 10 *zm ^£.7} 7>^>cf. 

SEtt, i2<H^* *}z}-*Rr 3r?]HH ^m-i: 5**1 ^Al^fcx] Aj- 7 ] sfl^#^- ^7} 

<19> z E ^- j ^*Rr #7fl*r i^i^jLiS. #^ 1-^ 



25-9 



1020030009598 #^ H*}: 2003/6/24 

S] *M|3r 30%# ^ ^ ^ 

<2i> cf-E- 7l^r ^ 0 H1 ^£ ^#Efl^#4, ^#2fl^# 4i 

£31 ^ tflsf 30% ^)HH ^€ ^7># ^l^^cf. 

£ ^ o. ol^Hl^ 7flAl5l^ ^Aloflofl ^5)^ °>qs]- ^3 4^- tfo^ ^EflS. 

7>£ XH]7fl ^£*>7fl <£S^7l ^5fl *fl^=|fe- SM^. 5L^°\] 

*] f-S.^ ^Htb Jl^» #^3^ A^ofl cfl^flA^ ^^>7]S 

<23> £ 1^- ^. «>tgo^ ^^Al^ofl of^- s.£\u] %^\o] i 6 AWG eH-E^ ^SSLolcf. 

£ 1^ AWG ^M^^ «aofll- i4^^fl £^o.S. ^-IE^s. (waveguide; 100), 
^Hf^^Cfree propagation region; 110) ^ 3*r*ti^ J S"£.^-S(grat ing channel 
waveguide: 120)3. ^-^€^f. £ 1^ AWG ^HMIfe ^^HItII ^B} zj- 
^f-g-^ ^^l^o] 71^, *]-g- ^-ofl cfltt 7l^flfe ^tg^ ^gfl ^^cf. 
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<24> ^AHH)A^ AWG Hf-f ^ *fl*Hl A>-g-^ #3^^, ^ 

1.501^1 Zen Photonics*}^ 2.1*§ ZPIOIO^JL, ^ *}-r-#2fl ^ir^ 1.484S1 

Zen Photonics^ ZP21457> 7l#$H oj 3 m j=^| 

3. ia^tr ^°fl Hel# tH#^ TE 22<2]- TM 22 # 

^1- *r°l^r 0.004olcf. o^tr *>o] o] ^-2}^ AWG &h^-B^# ^1^>^ 4 

nmS] TE/TM 4=1 ofl^tf. 
<25> £ 2a vflx] 2 2e» #2:*M T^aJSl #4*1 

<26> ^ f 7l^r(10)^Hl ^#^^#(12)^.5. A>-g-^ (Zen Photonics^ 2 1 ! 

^ ZP2145)-t- ^^^(2 2a). -& ^Hl°iM a>-§-^ 7^(10)^ ^1 o] 3^ o] 

rf. 3Hr-# ^#(12)31 ^X|*lt}.. ^s)-^^^ ot 250°C^1 £2 

(thermal cur ing)tr^r(2 2b). i2^#(14)^g- ^ 6 *an ^2^1 ^ 

*DS i^^^Jl, ^A] <g ^sHg-^* ^Altr^CH 2c). oH-H, £<H#(14) #-Sf°fl 

%^*}7] ^ ±^^\ <3^<H1 #71 iSS^l^B 

(16)1- 3HFM*ltK5= 2d). 0} 3 ^zM^H5L iSel^liB ^ ^-^H* 

^#23.^, ^-^4 tr ^ #^r# ^ S]=H<H2(lift off) ^ 

—•5=. 3fl€# ^#«" ^2 91^. 
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^JI, o)j*.d\] 3E£e|*l^H ^4~g- aflTlW. 

<28> £ 2e» ^"71 ^S^Hl ^#2fl^^(18)^r i^S^*> 

< 29 > ^#efl^#(18)# ^*Rr U-^ofl $a<>H, 7l#ofl £RV ^-Hr zl ^MH 

Cfltt ^-1^ al^ &o| #§§1 ^711 ^-^M^ 3J*H& £ ^HHH^ 93=711 2*1 

°1# h4 7]-^^ nfl, ^a. *fli ^#5fl^#(18a)^: 5I<H^(14)-i- 4^ 
-fr4*Ml 3^4. o] nfl, ^t)_ #^f#2fl^#(18a)4 443<>Kl4)^ *Hfe aS 
£4sM &4. ^y. *H2 ^#efl^#(i8b), ^ti ^ 3 ^#efl^f^(i8c)^ ^ 

^« *r 5U4. °1 *m ^11 ^#efl^#(18a), ^.JU ^12 tf-^efl^USb) ^ 

Aia ^13 #JfM^#(l8c)£ ^#efl^#(18)AS ^^4. 
<30> ##3: ^ 4*<34 4?> ^^(14)# 44471 oj^o]] 

^-¥-#2fl^ #^4 ^^*V ^^^(ulHA])^- ^ 3 ^0^4 ^ 

*fl 4^1# ^ =70^(14)°. 44431, o) ^ ^6\) ^Hf#2fl^#(18a,18b,18c)* 

H>4. °1 ^ o. scH &(i4)^- aiz)-^ ^#efl^#ol j^aIz^}^ 7 }^4 
^, <^cfl 4je 44 ^oj^ 3 ^ oltfl^ s^^- ^ $14. 
<3i> £ 4 ^ ^aHH aj-s]- ^) ^14^ AWG 4-^44 4 # ^1 £A]*V je^ 

°14- 4^14 <£x£\€r 7l^ofl 11 ^ 4 J f-M T 3f^l ^^^o^ ^^L, ^= 6 
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x 6 3^=)<H , 3<H#S} ti>^-o.^-^-Ei Jf.*fl 16 m o\^9\ 

m^^SLS. ^4. °1 1, 6x6p i2<Hf^r ^#2fl^^ ^1 6 /an 

€ 7l§O.S 3flElo] flfe #JjLO} #2fl^ SHtb^. ^#2fl^ 

<32> o]<4 ^ ^3HM ^#efl^## 22 /am 5? 16 w ^Ml-S. 1»H1 sL^\<^ 

<33> n. ^4 ^r«i^l 22 w ^MlS. 3^*V ^4-^1, $3 ^ #^ ^^^^ TE 3-IL°\) rfl 

afl*^ 1557.58nnHH ^ ^ TM S-^ofl tfl^Hfe 4^ 

1553.34nm°lH ^il ^4^:* TE/TM 4=)HH7> 4.24nm5. s=og oje^ te/TM 

0.004 nm^ , ^ ^^H^l 

4 ^#2fl^^ 2^*Hr 2«1 3*H M-¥<H^ 51 

^ TE/TM 4)*£B7> #<H = ^ 53* ^*>^4. £ 4<^1 5.^ ti>^ ^o] ^L-^t^o. 

16 /an t>tHl TE/TM ^ES7} 4.16 nmS. 22 p S Sfj^r 

14 ^ ^*>^JL, 11 im ^v\]S. 3.^ £ ^-fr 2«H 23 *H *1 TE/TM 
4=1H.B7> 1.98 nmS. HTfl oj^ , 7 /mi ^*flS iS^ gj ^s)-* 3«i «>4«fl>H *fl*J- 

t> 3-f*QSr TE/TM 4ilH7} 0.08 nmB 7^ A>ef^ tf|^cK 
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<34> o\st[ ^ £ 5a £ 5c<^l M-Bfi4 ^^f. £ 5a ifl*| £ 5c zj-z* tf^efl 

22 jcffliS. 1»H ^-f, 11 nan tf^afl^-g- 2#°fl ^ ^ 

^ 7 Affli ^M|3. ^#2fl^## 3«i «V4*H *§^tb ^4-^ TE5f TM 4^ ^4#(dB) 
# £A]^ ^efllto|4. H 5d^ S. 5c ^ <H^«^^ 4^-^^* ^-cfl*V ZLSflHojcf . 
<35> ^33, £ 6 ^r ^#Hfl^^ w. *fll# J f#efl T 3#^ ^^7> 7 vfl*l 22 Ami 

*| TE^^aj- TMf^s] 4-^^-8: M-Bj-^H nsflHojcf. o] ziefl^^l^ 

TEf^4 TM^-^ 4=1 £Bt iL^ ^l^#sfl^^^ 2J= 12 /mi cj^H'S 

^-z^Tfl TE/TM ^HB7> ^7^>c^ 16/rni ^r7\Q TE/TM $\ SSt ^ 

<36> £ 6<^1 ^-ol, te/tm 4)^H7> ^ i.5nm ^£^1 ^-ffe- ^ a-} 

^H<?1 3-8: ^ 30%^ £^ .2.*} igifl o]vfl 7 >^ TE/TM 4=1HB7> cfl^= l.5nm B 

<37> Tfll^^sfl^^ 7/mi 3-4 ^Tfl 3-<MI*r TE/TM 

-M-g- **IH # 4 s 5£&i^ # 
^#efl^^#^ ^-711 TE/TM 4=1 EHt &<t ^ &^8r ^ji 01 cf. 

<38> ^Mg, ^2 ^ ^3 ^f#Efl^#£] ^v\\ TE/TM ^HB^ll <3^°1 & 0.5.3., ^ 

M. *fl2 £ X| 3 ^#2fl^#^ 3=^5. ^A*V #^3. ^-g-W. ^, X]2 * XI 3 

^#Bfl^#^ n^l* 3^*1 a^e><^ A^a. *fli ^^-#£fl^^^ ^^flsq- Q*. 

#4 3}^= nV-g. S^Rr H o>^A3. ^33- ^- ^£ 5U4. ^r, ^ ^is. A o VJ fl-2fl 
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t^I!- ^ ^ 30% ^5.^ olifls. ^>ji ^u. ^#efl^ 

^IS. oj + TE/TM ^£H7} rfl^= 1.5 run ^vfl^ -ft- 

<39> cfnV, Avjf^-^^f.oj ^.^Hl 4^- TE/TM 4=1 ^5.^- a>-§-^ ^e)^ 

^fMl nJ-BM «^ 7 } ^h^-^ ^ 0^4. Zen Photonics^ s.^ ZP2145 ^ 

ZP2145^ <>]-§- *t ^-M^r ^z}- ^#efl^^g- S^^, ZL 

^ ^3*1 tL^iLc} ^ 10% 7>^ ^7)1 ^ s^o.^ 

tb ^ ¥^l7> i2<H#* 5L^-*Rr ^14 ^ 30% i*} ^ Lfll- ^<>M^r 

^^rMr #<H#7fl 5}<H ilelli &sH 3 Til 7H^] ^o] oi 

^r, ^^7>#^ c^ofl cfl*ll3-^- 30% iL^V ^ ^HH^r TE/TM 4=1 

cfl^ 1.5nm <>H 0 J^- ^9l^r ^ 9X91^. 
<40> ^ Qo)<% ^X[-5\7\] 3.^^ *\u ^#efl^# ^J-ofl cf^g- ^#2fl 

4H*Hr3l $"Z<>H.E -t-^IHI TE/TM 41EH7} 37fl ^ 

^53-°^, ^7>#^ z]- ^11- z>o) 4^*1 *fl TE/TM 4=1 

A ^ H^l^ 3* ^^*>^cf. cfni- ) ol^ z>^ ^Kg- ^^o]] ^ 

X] 2,^0) ^ al^f. 
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<42> = tHI-^ ^€ ^ 0.004^ 4#^^r W ^ofl^o) ^ 

7}&3\- #^ ^ *r°l^ o]^ iSefli^l 7)<y*> 

#^#<>1 3.o]&^) o) 7 }S\# iSEl]i7f ^51^ ^ 

<43> ^r^M (rigid) ^4 ^ iflfi ^r°l^l ^^-^5 

<44> ne.^, ^#sfl^#^- ia^Rr *HH*1 ¥^17> 3<H# sflU^ 5E^r ^ 

^ ^fl-f^ #5fl^ l-^^l ^Sr *f^<HH 4^*}^ S<H# 

'SHrM^ ^34-^ ^5 2r^S 3M4. ^*fl 

«V«r ^ ^-#^4^ ^ M7r -B-£€ ^ ^4. 

<46> ^53, ^O.S ?J^JS]^ ^*fl, ^#2fl^^ S^^- CfA] 51^ tL # oj-^ 

b Jl4# 3*1*1; ai^i^fl ^#sfl^^^ 5Hg o.s 71 a) ^sfl*i ^ <qofl 

JL47V Ci^r l^^^H ^ ?M<4 -fr^r^ S^sl 3} SHfl^ofl o] 
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M-¥- ^3X1 M-t- §£X1 *}X1 S}^ 4#^^1 3^*1 ^Hfl£)*l ^ 

*1 vfrtfr -g-^ ig-^S] TE/XM ^HH7> ^71X1 €4. 

S€*Rr ^^ D vl^ 1-5]^ #^}o] ^cfl ot^o] te/TM shift* XI Tit!: ^^r 

^413*1 7>^-§- %£L3. 71 tfl^tf. SEtt ^ 

<X1 ^-g-€ 7]#^ Ap o Kg- ^ <XqeJ- -gB^V f^Mt ^-g-ol ^ 

<48> 3c ^ 7)^^ A>^ofl QQisY 0} «-o>^ ^-o] 7}^}^ ^ 

3L3}-] 

<49> ^g^Mfe %^7>51 ^Cfl ^ o^Ajfr ^7\9] ^isY #^ 

AWG 4i7># ^P-^^^ZL, o] 13j-1g.fr oj-g-^Tg cf= #e)X ^7>^ ^ 3^5. ^711 
X^ € 3-2-3. ^Xl Af-g-SlZL fl^r ^^71- #4l7}<X fi^ 
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1] 

^7l #«2fl^#£ 2Sl O^SJ A^ti Aj-W. #2 flc^ «8^^M 

^ *f-®& «o>^. 
2] 

#7) so]f|. ^Aj*v zl ^-«-ofl i-sH^ tHsj^g- %^*\±= #31; ^ 

Aj-71 ^3)- Aj-ofl ^"71 nfA af ^A]^ Aj-7] W^f^- cf^ll- ^ 

7>5L i^Kr ^ ^RJiLiiL #51^ 4iA> *H*|- 

[^T 1 * 3] 

^1 l * 2 * 0 H1 &<H>H, 
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*ii 3 

^-71 3<Hf^ t^K^Dtt 2 ifl*l 10 im °}JL, ^-7} 
3 w %-=r ^^SLS. 4i7> ^14 y o V ^. 

5] 

*n i *cHi sa°H, 

^•71 #^^r ^p-SLSMHE ^^oflEfls o> 3 ^eflo]H Till, 

^ #bH ^ 

6] 

*H l %H1 floH, 

#el^ M <m ^2}- SL^ UV^Sl- ^*Rr ^ <?} 

^ -¥-^r^r r5i7> ^ . 

7] 

*H l %H1 5d°H, 

hMItt 3<H# ^z^ojcq 30%^- ^ ^ a^o} ^ ^05. ^ ^ j=l 
*9:tb i4 ^ . 
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[St 1 * 8] 

*1) 1 *°fl 5a°H, 

#7l 7l#£- 7]^:, ^sl^> 7]&, -B-e) 7l# HL^ £eH 7l#°l ^ s-^i 

JlS ^&tt €3*1 4i7> ^4 wj-^. 

[St 7 -* 91 

#71 *>^#5fl^# #-^<>l ^ ^«ofl 2©^; * 

#71 #^-#Bfl^#^ 2# a-] y_ #^-#efl^#o.^ 01=^^1^ , Ai« 

-?-#5fl^#l- # #71 ^^^51 ^olSl- #71 ^O]^^ 

^a°l2l 30% ^*1 ^ ol^ S ^-A^Tll *$^5\o] 50^ ^ ^lO S 
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